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1. Mecto aucnuniauabl B cTpykrype OIIOII
Hucummumaa @DT/.01 «Cratuctuka ciiydailHBIX HPOIECCOB» OTHOCHTCA K axynpratuBam B OOIL

HanpasieHus mnoarotosku  02.03.02 uHpopMaTuka U HUHGOPMAIIOHHBIE
TeXHOJIOTUMY. JluciuIuinaa yuTaercs cTylaeHTam 4 kypca B 8 cemecrpe, 1 3aueTHast equnuia, 36 4acos,

«DyHaaMeHTaIbHas

3a4€CT.

Ne MecTo IMCHUILINHBI B y4e0HOM CTaHaapTHBIA TEKCT 1JIs aBTOMATHY€CKOI 0
Bapu IJIaHe 00pa3oBaTe/IbHOM 3ano/iHeHUus B KOHCTpyKTOpe PII/]
aHTa NPOrpaMMblI
1 OT/I. PakynbTaTUBBI Huctunmuna OTJ.01  «Cratuctuka  ciaydalHBIX
npoueccoB»  sBisgercs  (axkynpratuBoMm B OOII

HanpasyieHus: noarotoBku 02.03.02 «dyHaMeHTanbHas
uH(popMaTuKa U THPOPMAITMOHHBIE TEXHOJIOTUI.

2. Tlnanmpyembie pe3yJibTaThl 00yYeHHS 10 JUCHHUILIMHE, COOTHECEHHbIE ¢ IUIAHMPYEMbIMH
pe3yJibTaTaMu OCBOEHHsI 00pa30BaTeIbHON MPOrpaMMbl (KOMIIETEHIMSAMU W HHIUKATOPAMHU
AOCTHIKEHHST KOMIIeTEHIIU i)

Ilnannpyemble pe3yabTaThl 00y4eHHs M0 JUCHUTNIINHE (MOIYJII0), B
COOTBETCTBHHU C MHIAHKATOPOM /IOCTH;KEHHSI KOMIIETEeHITHN
WUnankartop HanmenoBanmue
®opmupyemble JAOCTHKEHUS OLIEHOYHOI 0
* Pe3ysnbTaThbl 00yueHus
KOMIIeTeHIIU T KOMIETeHIINH - cpeacTBa
(xom, comepxanue (xox, conepxaHue TI0 AMCHUILTHHE
KOMIIETEHITUH ) MHIUKATOpa)
OIIK-1 OIlK-1.1. 3Hnamv ocHosHbie, 6a306ble NOHAMUSL MeopUl CobecenoBanue
Cnocoben 3naem ocnosHule gepossmuHocmetl, meopuul Cy4auHbIX NPoOYeccos,
HPUMEHATD NONOMNHCEHUA U AneOpUMMbL peuteHUs MUNUYHBIX 3a0at.
(dbyHIaMeHTaIbHbIC KOHYenyuu 6 obnacmu
3HaHUA, Mamemamuyeckux u
MIOJTy4YEeHHEIE B ecmecmeeHHbIX HAaYK,
obnactu bazosvie meopuu u
MaTeMaTHYECKUX U OCHOBHYI0
(mm) MepMUHONL02UIO.
€CTEeCTBEHHBIX OIIK-1.2. Ymems npogheccuonanvio paspabamvieams u 3amaua
HayK, U Ymeem ocywecmenams | ucnonv3osams memoovl u pe3yibmanmsl meopuil (mpaxTudeckoe
HCTIONB30BAaTh X B nepeuyHblil coop u 8epoamHOCmell npu NOCMpPOeHUU 3ajlaHuE)
podeCcCHOHaTHHOM aHanuz Mmamepuaia, 6EPOAMHOCIHBIX MOOeell CLYHAUHbIX NPOYECCOB.
JeSTENEHOCTH UHmMepnpemupoB8anms processes
pasauyHvie
MamemamuyecKkue
00beKmol.
OIIK-1.3. Braoemv memooamu amanuza u pewenus 3adau 3amaua
Hmeem npakmuyeckuii | meopuu cIyuaiHbix npoyeccos (mpakTHYecKOe
onvim pabomsi ¢ 3a/1aHHe)
peuteHuem
CMAHOapmusIxX
Mamemamuyeckux 3a0a4
U npumensiem e2o 6
npogeccuonanbHol
O0esmebHOCmU.

3. CTpyKTYpa U cojiep:KaHue TUCHUTIHHbI

3.1. TpynoeMKoOCTh TUCHUILINHBI
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Ounas popma o0yueHus
Oo0mas Tpy10eMKOCTh 1 3ET
YacoB no yuedHOMY IIaHY 36
B TOM 4YHCJIe
ayIuTOpHbIE 3aHATHS (KOHTAKTHas padoTa): 33
- 3aHATHSA JIEKIHOHHOI0 THIIA 16
- 3aHATHSA CEMHHAPCKOro THIA 16
- 3aHATHA Ja00pPaTOPHOI 0 THIIA -
- Tekynmii koutpoas (KCP) 1
caMocTosITeJIbHasi padoTa 3
IIpome:xyTouHnas aTrecTanus — 3a4eT

3.2. Conep:xkanue THCIUTTHHBI

HaumeHoBaHue u KpaTKo€ COACPKaHUE Pa3/1ejioB U
TEM JUCHHUIIJIHHBI

Bcero
(4achI)
Ounas

B Tom umncie

KonTakTHasi padora (padora Bo
B3aMMO/IeiCTBHM C MpenoaaBaresiemM),
yacel. 13 Hux

3auaTus

3ausaTus
11abOpPaTOpPHOro

BauaTus
THIIA

Ounas
THIA

Ounas

THIA
Ounas

Ounas

CamocrosTeabHass padoTa

00y4aK0IIEerocsi, 4achl

OuHnas

OCHOBHBIE ONPEACTICHU TEOPUU CIyYaiHBIX MPOLIECCOB.
Basic definitions in the theory of random processes

N WMIEKIIUOHHOIO
N [CEMHUHAPCKOIo

~ [Bcero

IIpumeps! npoueccos : ['anbToHa-BaTcoHa BeTBAILMECS
MPOLECChI, BEPOITHOCTDH BBIPOXKIECHHS, IIPOLIECC
BOCCTAHOBJICHUS, YPABHEHUEC BOCCTaAHOBJICHUS I
¢ynkmu BoccranoBieHwus, [Iporecc [Tyaccona
(HEOoIHOPOIHEIH), TpoliecC BUHEPOBCKUM. [IpuMeHenus
IIPOLIECCOB.

Examples of random processes: Galton-Watson
processes, extinction probability, renewal processes,
renewal equation for a renewal function,
(inhomogeneous) Poisson process, Wiener process.
Applications of random processes.

Knaccer Mmonerneit mporieccoB. CTarmoHapHEIE,
TayCCOBCKHE, C HE3AaBUCUMBIMH IIPUPAICHUSAMU,
MapTHHTaJIbl, MAPKOBCKHUE IIPOLIECCHI
Classes of process models. Stationary processes,
Gaussian processes, processes with independent
increments, martingales, Markov processes.

HenpeprsiBHOCTS 1 A pepeHIIpYyeMOCTb TPaeKTOPHIA
cy4JaiHbIX mpoueccoB. Kputepuu Takux CBOMCTB.
IIpumepsr.

Continuity and differentiability of sample paths of
random processes. Criteria for these properties.
Examples.

I/IHTerI/IpOBaHI/IG B CPESAHEM KBAAPATUICCKOM
CIydaliHbIX Ipoueccos . Kpurepuii cymecTBoBaHUs
HHTErpajnoB OT cIy4YaiHbIX npoueccos. [Tpumepst
2HpI/IMGHCHI/I$I Pazmoxenue B CpCAHCM KBaJIp. IpOLECCOB
Integration of random processes in mean square. Criteria




for integral existence. Example usage.

processes.

I/IHTer‘pI/II)OBaHI/Ie 110 mponeccaM ¢ OpTOroHaJIbHbIMU
npUupalcHuAMU. CHeKTpaJ'ILHOG npeacTaBJICHHUC
CTAallMOHAPHBIX IMPOILICCCOB.
Integration with respect to processes with orthogonal
increments. Spectral representation of stationary

Texymuit koutposs (KCP)

[IpomesxyrouHast aTTecTalus —3a4eT

Hroro

36

16

16

33 3

Texymuil KOHTPOJIb yCIEBAEMOCTH pean3yercs B (opMax ONPOCOB Ha 3aHATHSIX CEMHUHAPCKOTO

THUIIA

[MpomexyTodHas aTTeCTalus MPOXOAUT B TPAJAUIIMOHHBIX GopMma (3aderT)

4. Y4yeOHO-MeTOqUUYeCKOe oOecreueHHe CAaMOCTONATeIbHOI padoThl 00yUyaommxcest

N3ydenne Teopernyeckoro marepuana, YKa3aHHOTO B CIHCKE JUTepaTypbl (MHAWBHIYaJbHO H

HEOOBITUMH TPYIITIAMH).

— R. Durrett. Essentials of Stochastic processes. — Springer, 2016. — 275 p. DOI: 10.1007/978-
3-319-45614-0
Onexrponnas Bepcus: URL: http://www.springer.com/gp/book/9783319456133
— Y.A.Rozanov Introduction to Random Processes. — Berlin, Heodelberg: Springer Verlag,

1987.

DOl:

10.1007/978-3-642-72717-7
Onexrponnas Bepcust: URL: https:/link.springer.com/book/10.1007/978-3-642-72717-7
— Marepuaiibl Kypca JEKIUM.

KoHnTposnbHble BOMpoChl W 3aJaHUsl Ui MPOBEIACHMS] TEKYIIEro KOHTPOJISE M IMPOMEKYTOUHOU
aTTecTalliy MO0 UTOTaM OCBOEHUS JUCLUMILINHBI IPUBEAEHBI B 1. 5.2.

5. ®oHI OLEeHOYHBIX CPEACTB /I MPOMEKYTOYHOM aTTECTANMH N0 THCHHILIHHE (MOIYJIIO),

BKJIFOYAIOIINN:

5.1.

Onucanue MIKajJa OLeHUBAHMS pe3yabTaToB oﬁyqemm o TMCUHMIIJINHE

YpoBenb IlIkaJa oneHnBaHus cOPMUPOBAHHOCTH KOMIIETeHIMIA
copmupoBaH
HOCTH Hey/IOBJIeTBO | YIOBJIETBOPH
1J10X0 X0pouio OYeHb XOPOIIO OTJIMYHO MPEBOCXOHO
KOMﬂeTeHuI/lﬁ PUTEJIBHO TEJbHO
(nHAMKATOpa
AOCTHKCHUS He 3aureno 3a4yTeHo
KOMIIeTeHIM i)
OtcyrcTBHE
yTv YpoBeHb YpoBeHb
3HAHMI . .
YpoBeHb MuHuManbHO | 3HaHMM B 3HaHUU B YpoBeHb
TEOPeTHIECKO N N N
3HAHUH HIDKE | JIOMYCTUMBIH | oObeme, obbeme, 3HaHUH B VYposeHsb
ro MaTepuana. .
MHUHUMAJIb- YPOBEHb COOTBETCTBYIOLI | COOTBETCTBYIOLI | oObeMe, 3HaHUH B
Hegosmoxroc | HPIX 3HaHHUIL. €M IIporpaMme €M IIporpaMme COOTBETCTBYIO | 00beMme,
3HaHus Tb OLEHUTD TpeOoBaHU. JomnymeHo MO/ OTOBKU. MO/ITOTOBKU. meM MPEBHIIIAIONIE
TonHOTY Nmenu mecto | MHOTO JomnyieHo JomnyieHo porpamme M [Iporpammy
- rpyosre HETpyObIX HECKOJIBKO HECKOJIBKO HOJTOTOBKH, MOATOTOBKH.
BCJIECTBHE OIIHOKH. OIINOKH. HerngLIX HCCyH_[EC6TBeHH 6e3 ommoOoK.
oTKaza ommooK BIX OMINOOK
00ydJaromeroc




s OT OTBETa
IIponemoncTpH IIponemoncTp
IIponemonctp
pOBaHbI BCE IIponemoHCTpH | MpOBaHBI Bee
OrcyrcrBue HPOBAHBI ITponemoHcTp
Ipu pemernu OCHOBHbBIE pOBaHbI BCe OCHOBHbBIE
MHHHUMaJIb- OCHOBHBIE UPOBAHBI BCE
. CTaHIapTHBIX YMEHHSI. OCHOBHbBIE yYMEHHS,
HBIX YMEHHH. YMEHHSI. OCHOBHBIC
3a1ad He Pemens! Bce YMEHHS. peILeHBI BCe
Heso3mox- Pemenst YMEHHS,
MIPOAEMOHCTP OCHOBHbBIE Perens! Bce OCHOBHbBIE
HOCTb THUIIOBbIE peILeHBI BCe
HPOBAHbBI 3a71a4u ¢ OCHOBHbBIE 3a71a4u ¢
OLICHUTD 3a1a4u ¢ OCHOBHBIC
OCHOBHBIE HerpyobIMu 3a1aun. OTZICTIbHBIMU
Ymenust HaJIM4Ue HerpyobIMu 3a7a4u.
. yYMEHHUS. OIINOKAMH. BeimoniHeHs! Bce | HecyiecT-
yMeHuit OIINOKaMH. Bsinonsenst
BeimonHeHs! Bce | 3az1aHus, B BEHHBIM
BCIIEJICTBHE BeimonHensl BCE 3a/[aHMs,
Nwmenu mecto 3a1aHus, B HOJTHOM HeJ04eTaMH,
oTKa3a BCE 3a/IaHU, B TIOJTHOM
pr6BIe TI0JTHOM 00BeME, HO BBITIOJIHEHBI
o0yuyatomero- HO HE B obbeme 6e3
OILIMOKH. 00BeME, HO HEKOTOpEIE C BCE 3aJIaHUA B
Cst OT OTBETa TIOJTHOM HEJI0YETOB
HEKOTOpBIE € HeJI0YeTaMHu. HIOJTHOM
obbeme.
HeJJoueTaMHu. obbeme.
OtcyrcTBHe [pu pemennn
BJIJICHUS CTaHIaPTHBIX Nmeercs IIponemoncrt- IIponemoncTpu
IIponemoncTp
MaTepHalIOM. | 3amad He MHUHHMAJbHbl | PUPOBAHbI POBaHBI ADOBAHLI ITponemoHcTp
Hepo3moxHOC | mponemonctp | ¥ Habop 6azoBble 6azoBble P HpOBaH
HaBBIKH NIPH .
Tb OLICHUTh HPOBAHBI HABBIKOB JUISl | HaBBIKH IIpU HaBBIKH TIPH p TBOPYECKHUH
SILICHUN
HaJln4ue 6a30BbIe peleHus pelieHun peleHnu P HOJIXOJ K
Hagbiku HECTaHJApTH
HaBBIKOB HaBBIKH. CTaHJAPTHBIX | CTaHIAPTHBIX CTaHJaPTHBIX 6 PELICHHUIO
BIX 33124 0e3
BCIIEJICTBHE 3aj1a4 ¢ 3aj1a4 ¢ 3amay 6e3 6 HECTaHJAPTH
ONO0K 1
OTKaza Nwmenn mecto | HekoTopbiMu HEKOTOPBIMU OMOOK 1 BIX 3a/1a4.
HEJZI0YETOB.
obyuatoueroc | rpyobie HeJI0YeTaMHU. HeJ04eTaMu HEJZI0YETOB.
s OT OTBETa OLIMOKH.
Il kaJjia OneHKH NPU MPOMEKYTOYHOH ATTECTAIUU
Ouenka YpoBeHb NOATO0TOBKH
Bce kommneTeHIy (YacTH KOMITETeHIMHI), Ha (JOPMUPOBAHUE KOTOPBIX
HpeBocxoaHo HallpaBJieHa TUCIUIUIMHA, C(HOPMHUPOBAHBI HA YPOBHE HE HIDKE
«IIPEBOCXOIHO»
Bce kommereHuM (YacTH KOMIIETEHIMH), Ha (HOPMHPOBaHUE KOTOPHIX
OT1nudaHO HalpaBlieHa JHUCIUILUTNHA, ¢(OPMUPOBAHBI HA YPOBHE HE HIKE «OTIUYHON,
Ipu 3TOM XOTA OBl OfHA KOMIIETEHIHs c(OpMHpOBaHA Ha YpPOBHE
«OTIUYHO»
Bce xomnereHuuu (4acTH KOMIIETEHIHMH), Ha (OPMHUPOBAHHE KOTOPBIX
3aYTEHO Odenp xX0poIIo HaTpaBJieHa AWCIMIUIMHA, C(OPMHPOBAHBI HA YPOBHE HE HIKE «OUYEHB
XOpOLIO», IPU 3TOM XOTs ObI O/IHA KOMIETEeHIUs c(hOPMHUPOBAHA HA YPOBHE
«OYEHBb XOpPOLIO»
Bce kommeTeHIuM (YacTH KOMIIETEHIMI), Ha (HOPMHUPOBAHHE KOTOPBIX
Xopomio HaTpaBJieHa JUCIUIUINHA, COPMHUPOBAHBI HA YPOBHE HE HIDKE «XOPOIIOY,
pH 3TOM XOTA OBl OfHA KOMIIETEHIMs c(GOpPMHpPOBaHA Ha YpPOBHE
«XOpOoIo»
Bce kommereHIwm (YacTH KOMIICTCHIIWH), Ha (OPMHPOBAHHE KOTOPHIX
Y I0BIETBOPUTENBHO HampaBlieHa JWCIMIUINHA, C(QOpPMHUPOBaHEI Ha YpOBHE HE HIDKE
«YIOBJIETBOPUTENBHO», TIPH OTOM XOTS OBl OIHA KOMIICTCHIIUS
chopMmpoBaHa Ha YPOBHE «YIOBIECTBOPHTEIHHO»
Xotst OBl OIHa  KOMIETEHIUS chopmMupoBaHa  Ha  ypOBHE
He 32UTEHO HeynosneTsopurensHo «HEYAOBIICTBOPUTENBHO», HU OfIHA M3 KOMIIETEHIINH He c(h)opMHpOBaHA Ha
YPOBHE «ILTOXO»
ITnoxo Xotst OBI OTHAa KOMITETCHIINS C(POPMHUPOBaHA HAa YPOBHE KILIOXO0»




5.2. Tunosble KOHTPOJIBLHBIE 32JaHUS HJIH HHbIE MATEPHAIIBI, HEOOXOXUMBIE ISl OLEHKH

pe3yJbTATOB 00y4YeHusl
5.2.1 KoHTpoJIbHBIE BOMPOCHI

Bonpoc Kog,

KOMMEeTeHLM
"

[IpuBenuTe npuMepsl U3 €CTECTBEHHBIX HAYK MPAKTHUECKOro MpuMeHeHus npouecca [lyaccona OlMK-1

Give examples of practical usage of Poisson process in natural sciences

[IpuBenuTe npuMepsl U3 €CTECTBEHHBIX HAYK MPAaKTHUECKOro MpUMEHeHus npouecca Bunepa OnkK-1

Give examples of practical usage of Wiener process in natural sciences

Byz[eT JIn CTaLII/IOHapHHﬁ CHy‘IafIHBIfI B Y3KOM CMBLICIC NpoHeCcC CTalMOHAPCH B MIHMPOKOM OnNnkK-1

cMbIcie?

Will a strictly stationary random process be also stationary in wide sense?

Korna cranuonapHslii ipoIiecc B MIMPOKOM CMBICIIE CTAIIMOHAPEH B Y3KOM CMBICIE? OlNK-1

When is a wide-sense stationary random process also strictly stationary?

Moskere T yKa3aTh YCIOBHS, KOTJIa FayCCOBCKHUI Tpoliecc OyeT MpoIeccoM ¢ He3aBUCHMbIMU OnkK-1

IpUpaLeHuIMU?

Can you recall conditions under which a Gaussian process is a process with independent

increments?

O 4eM roBopuTcs B 3JIEMEHTAPHON TeOpeMe MPOIIECCOB BOCCTAHOBJICHHU? ONnK-1

What is the elementary renewal theorem about?

Kaxkne npumeps! porieccoB BoccTaHOBIeHHs Bam u3BecTHBI? ONnK-1

What examples of renewal processes do you know?

VYKkazaTb IpUMEpPHl IPOLECCOB BOCCTAHOBJIEHMS, Y KOTOPBIX pacCHpEleNICHUE Yucia OMNK-1

BOCCTAHOBJICHHI HMEET IBHOC aHAJIMTHUECKOE BI:-Ipa)KeHI/Ie?

Give examples of renewal processes whose renewal count distribution has an analytic

expression?

dopmynupoBka Teopemsl 0 TuddepeHInpyeMOoCcTH Mpoliecca B CPeJHEKBAAPATUIECKOM. OMNK-1

Formulate the theorem about mean-squared differentiability of a random process

DopmyaupoBKa JIEMMBI Bopens - Kantemmm OnkK-1

Formulate the Borel-Cantelli theorem

Jlemma JlosBa O CXOAMMOCTH B CpEIHEKBAJPATUYECKOM IOCIENOBATEIBHOCTH CIydalHBIX ONkK-1

BCJIIMYUH

Formulate the Loeve’s Lemma on mean-squared convergence of a sequence of random variables.

Hurerpan ot npouecca, MpU3HaK CyIIECTBOBAHUS OMNK-1

Give definition of the definite integral of a random process. Discuss existence criteria

CBoiicTBa yCIOBHBIX MaTEMAaTHIECKUX OKUAAHUH OTHOCHTEIHHO CUTMa-anreOpsl ONnK-1

Properties of conditional mathematical expectations relative to a sigma-algebra

5.2.3. TunoBbIe 3a1anus/3aqa4u 1A oueHku cpopmupoBannoctu komnerenun OIK-1

3agaua 1. B HekoTOpoii 061acTH MPOCTpaHCTBA UMEIOTCA OJHOPOAHBIC YacTUIlbl. [loa BIusHUEM
CIlydallHbIX MPHYMH B 3Ty OO0JIaCTh M3BHE MOTYT MPOHUKATh HOBHIE TAaKHE K€ YACTHUIIBI (MM TaMm
MOTYT BO3HUKATh HOBBIE YACTHIIbI), HO OHM HE MOTYT MOKUIATh 3Ty 00nacTh (Wiu ucuesars). Eciu B
MOMEHT BpeMeHH ! B 00macTH uMMeeTcs N 4YacTUll, TO BEpOATHOCTH (YCIOBHAas) TOrO, 4YTO 3a
MOSIBUTCA HOBAsl 4acTHIla, HE 3aBUCUT OT t W paBHa
AnAt + O(At), Tie An IOCTOSIHHBIE HEOTPHIIATEIbHBIE. BEepOSTHOCTH TOTO , YTO 3a BpeMs At B 06acTu
NosIBUTCS 2 Wik OoJiee HOBBIX yacTuil paBHa 0(At). B HauanbHbIil MOMeHT t = 0 B 00s1actu uMesocs 0

npomexyrok (t, t+h) B 3r0#t oOmactu

YaCTHII.

a) CoctaBuTh cucteMy audQepeHIraIbHbIX YpaBHEHUH Ui BeposiTHOCTEH Pn(t) Toro, 4ro B

m0001 MOMEHT BpeMeHH t B 061acTu OyeT pOBHO N YaCTHIL.
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0) Haiitu siBHBIC BBIpaOKEHHSI BEPOATHOCTEH Pn(t).
Homogenous particles in a spacial domain are considered. Under random causes new particles from
outer space can get in (or new particles may appear), but they can’t leave the domain (or disappear).
If at time t there are n particles in the domain then the conditional probability that a new particle
appears in the domain during time interval (t, t+h) is independent of t and equals AnAt + 0(At),
where An is a nonnegative constant. At time t = Othere were 0 particle in the domain.

a) construct a system of differential equations for probabilities pn(t) of n particles being in the
domain at time t.

b) find explicit formulae for the probabilities pn(t).
3amaua 2. [Tycts X(t) — ciryuaiinslii nporecc ¢ HezaBucuMbIMU mipupamienusiMu X(t) — X(S),
pacrpeiefieHHbIM 1T0 HOPMaJIbHOMY 3aKOHY € MaTeMaTUYeCKUM OXKHJIaHueM paBHbBIM 0, 1
mucnepcueit 62 =t [1 s. ITycts X(0) = 0. HaiiTi Bce N- MepHEIE TIOTHOCTH 3TOTO MPOIIECCa.
Let X(t) be a random process with independent increments X(t) — X(s), the increments distributed
according to the normal law with 0 mean and variance ¢®> =t [J s. Assuming X(0) = 0, find all n-
dimensional marginal densities for this random process.

6. YueOHO-MeTOAUYECKOE U HH(POPMAIMOHHOE 0DecTIeYeHHe TUCIIUTIIHHbI

a) OCHOBHasI IUTEpaTypa:
1. R. Durrett. Essentials of Stochastic processes. — Springer, 2016. — 275 p.
DOI: 10.1007/978-3-319-45614-0
Onexrponnas Bepcus: URL: http://www.springer.com/gp/book/9783319456133

0) TOTIOJIHUTEIbHAS JTUTEPATYPA:
2. Y.A.Rozanov Introduction to Random Processes. — Berlin, Heodelberg: Springer Verlag, 1987.
DOI: 10.1007/978-3-642-72717-7

dnekTpoHHan Bepcusa: URL: https://link.springer.com/book/10.1007/978-3-642-72717-7

7.MaTepuajibHO-TeXHUYeCKOe obecneyeHne JUCIUNITHBI

[Tomemenus mpeacTaBisiOT co00¥ ydeOHbIE ayIUTOPUU JJIsl TIPOBEICHUS YU4eOHBIX 3aHSITHH,
MPEAYCMOTPEHHBIX MPOTPaMMOM, OCHAIICHHBIE OOOPYIOBAHMEM M TEXHMUYECKHMMHU CpEICTBaAMU
00y4eHMS: KOMITBIOTEPHBIN KJIacC, MPOEKTOP, IKPaH.

[Tomemenus uIsi CaMOCTOSITEIBHOM PAOOThI  OOYYArONIUXCS OCHAIICHBI KOMITBIOTEPHOMN
TEXHUKOW C BO3MOXKHOCTBIO TMOAKIIOUeHUs K cetn "HMHTepHer" M oOecmedeHbl JOCTYIIOM B
AIIEKTPOHHYIO HH(OPMAIIMOHHO-00Pa30BaTEIbHYIO CPEy
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3aBenyrouuii kadeapoit

[IporpamMma o100peHa Ha 3aceJaHUN METOJMYECKON KOMIUCCUM WHCTUTYTa WH()OPMAIIMOHHBIX
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